It is hard to imagine clinical research or even routine clinical practice, without the use of measurement. Both clinicians and their patients are aware of the great importance and the great variety of medical measurements. These include the routine monitoring of the growth of babies through the use of familiar weighing machines, detection of fever for temperature measurements, the measurement of blood pressure, pulse rate, vital capacity and so on. Equally familiar are laboratory measurements of blood cholesterol and steroid concentrations, urinary glucose and alcohol concentrations and finally haemoglobin estimation together with determination of both red and white blood cell counts. At the opposite extreme to these 'hard' laboratory measurements are rating scales for psychological distress, depression, anxiety, quality of life and many other relatively intangible but important indicators of patients' well-being. If we widen the concept of measurement to include the use of screening tests, case-detection and diagnosis then, all clinical or research activity includes measurement.
Despite the obvious importance of clinical measurements and the self-evident importance of the determination and maintenance of the quality of those measurements, the design and analysis of experiments to develop new measurement techniques and to assess their quality is a relatively neglected area of medical statistics. Many clinical research workers do not seem to bother with routine quality assurance or assessment and, of those that do, many do not know how to carry out the task correctly. Exceptions come from the opposite extremes of the 'hard-soft' dimension. Quality assurance is an important activity in laboratory medicinel as is the assessment of reliability and validity in psychological medicine.2 In general, however, there appears to be little interest in the assessment of measurement quality and correspondingly little effort put into the exercise. This is partly due to the attitudes of clinicians. It is perceived to be more glamorous to demonstrate a link between an environmental characteristic and the occurrence of a life-threatening disease. It is more tempting to rush into an attempt to demonstrate that a new form of therapy is better than an established one rather than to first consider whether the required outcome can be measured satisfactorily. The relative neglect of measurement reliability or precision studies is not, however, solely the fault of the clinicians. Until recently, very few medical statistics textbooks contained any reference to problems of measurement, let alone any discussion of the methodology appropriate to measurement evaluation.
Bradford-Hill's principles of medical statistics is probably the best-known medical statistics book. The recently-published 12th edition3 more-or-less ignores the question of measurement quality. Although it does contain a section on the characteristics of diagnostic tests and screening procedures the book by Armitage and Berry4 is little better. Coltons does discuss measurement quality, but in insufficient detail. Recently, however, authors have paid more attention to these problems. Notable examples are Altman,6 Bland7 and Fleiss.8 Everitt9 also includes a chapter on measurement in medicine. The recent interest in measurement is also reflected by the increasing number of research papers on the subject in Statistics in Medicine and other journals.
The present issue of Statistical Methods in Medical Research contains four reviews on the methodology of measurement evaluation. The first (that by Dr G Dunn) concentrates on methods for continuous intervalor ratio-scaled measurements. The article by Professor PM Bentler and Dr JA Stein contains a description of the use of structural equation models for these measurements. Not only do the authors describe the use of these models in the evaluation of the quality of measurements, but they also discuss more general approaches to the analysis of data from research projects involving the use of fallible measures. Professor HC Kraemer discusses reliability estimation for binary and categorical measurements. The approach that she uses is based on the psychometricians' classical measurement theory rather than on the more familiar use of coefficients of agreement (the various versions of kappa statistics). Finally, Professor A Agresti describes recent work on modelling patterns of agreement and disagreement for categorical and ordinal measurements. The review by Dunn is deliberately problemoriented (covering a range of statistical methods appropriate to the design and analysis of reliability studies), whilst the other three are more method-orientated (discussing how specific statistical methodologies can be of use in the evaluation of measurements). We hope that the differing approaches are seen to complement each other.
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